Background: The indications for warfarin treatment in primary health care are increasing. An undertreatment with warfarin is reported in the prevention of embolic stroke in patients with chronic atrial fibrillation, and can be suspected for other indications. Information on the prevalence and incidence of diseases treated with warfarin would reveal useful data for audits concerning management of anticoagulant treatment. We aimed to assess warfarin treatment in primary health care with regard to prevalence, incidence, treatment diagnosis and patient characteristics.
Background
Oral anticoagulant drugs, i.e. vitamin K antagonists, have been shown in well-designed clinical trials to have antithrombotic effectiveness in a variety of disorders and conditions. They are effective in the prevention of venous thromboembolism, thrombosis on heart valve prostheses, embolic stroke in patients with chronic atrial fibrillation (CAF) and cerebrovascular disease [1] , in patients with pulmonary embolism [2] , and as secondary prophylaxis after myocardial infarction [3] . Warfarin is the standard oral anticoagulant drug used in Sweden.
The indications for warfarin treatment in primary health care (PHC) are increasing [4, 5] . It is well known that efficacy in clinical trials may be a poor guide to effectiveness in everyday clinical practice, and undertreatment with warfarin is reported for CAF [6] , and can be suspected for other indications. Information on the occurrence (i.e. prevalence and incidence) of these diseases would reveal useful data for audits concerning management of anticoagulant treatment. The prevalence of warfarin treatment differed somewhat in earlier studies. In a Swedish study a prevalence of 0.52% was reported [7] . Several studies reveal that CAF is the most common treatment diagnosis [5, 8] . However, these studies have not documented anticoagulation management in a representative sample of clinics. There is thus a need for generalisable data relating to warfarin treatment in everyday clinical practice in order to estimate and discuss the quantity and quality of warfarin treatment in PHC.
Warfarin has a narrow therapeutic range and requires frequent monitoring and dosage adjustment. The workload involved in anticoagulant treatment has grown [9, 10] , and monitoring is increasingly managed by general practitioners (GP) [7, 11] . It is well known that the number of bleeding and thromboembolic complications during treatment with oral anticoagulants is dependent on the indications for treatment.
Patients on warfarin treatment in Stockholm are now almost exclusively managed in PHC. Use of electronic patient records is presently almost universal among GPs in the area, providing us with clinical data that is useful for audits and research. A population registry is maintained for each GP, which makes it possible to calculate the total registered population for the PHC centres.
The objective of this study was to study warfarin treatment in everyday clinical practice in PHC with regard to prevalence, incidence, treatment diagnosis, and patient characteristics.
Methods

Selection of PHC centres
In order to get a representative sample, we invited five PHC centres from five different health care districts in Stockholm County, and all agreed to participate. In each PHC centre one GP was appointed as investigator. Each investigator retrieved information on all patients attending the PHC centre in question, regardless of who the responsible GP was. The total registered population (calculated from a population registry maintained for each GP) of the participating GPs comprised 75 145 individuals at the end of the study period.
Selection of patients
The initial selection criterion included all patients on warfarin treatment during the 12-month study period (June 1999 up to May 2000). Eligible patients were further defined as patients who were monitored using prothrombin-time and whose daily dosages of warfarin were prescribed by a GP at the PHC centre. The electronic patient record systems were identified through their statistical modules in a primary data retrieval including age and gender. The investigator thereafter manually reviewed all these records.
Patients who had received a minimum of 30 consecutive days of treatment during the study period were included. In other words, patients on treatment at the start of the study period, patients starting treatment during the study period, and patients discontinuing treatment during the study period were included. All patients on treatment, as defined above, were considered eligible. The clearly and unambiguously determinable current indication or indications for treatment were listed for each patient.
Statistical analysis
The data were analysed using SPSS ® software. Independent two-sample t-tests were used to compare interval scaled variables. The Chi-square test was used to test distribution of cross-classified nominal variables. Ninety-five percent confidence intervals (CI) were used.
Ethical considerations
This study was approved by the regional ethics committee at Karolinska Insitutet.
Results
Out of the registered population, 507 patients were on warfarin treatment. The mean age of these patients was 71.9 years, with a higher mean age of 74.7 for women and a mean age of 69.6 for men (p = 0.002). The age distribution is shown in Table 1 . There was a statistically significant predominance of men overall (p = 0.01) as well as in the age group 45-64 years (p < 0.01), whereas women were predominant in the age group 85+ (p < 0.01).
The overall prevalence for warfarin treatment was 0.67% (Table 1) , with 0.78% in men and 0.58% in women. On standardizing by sex and age with regards to the whole Swedish population (in December 1999), this would give a prevalence of 0.75% (0.89% for men and 0.63% for women). The age group 75-84 years had the highest prevalence, which was 4.54%. The most common treatment diagnosis was CAF (0.28%), followed by cerebrovascular disease (0.13%), deep venous thrombosis (0.13%) and prosthetic valve (0.12%). Men had CAF as a treatment diagnosis more frequently than women (p = 0.02). The mean age in different groups of treatment diagnoses ranged from 69.4 years for deep venous thrombosis to 80.8 years for peripheral artery disease.
The number of patients who started treatment with warfarin (and continued for more than 90 days) at the participating PHC centres was 127, giving a yearly incidence of 0.17%. The treatment diagnosis with the highest incidence was CAF (0.07%) ( Table 2) .
Discussion
In this study we investigated warfarin treatment in PHC with the main focus on its occurrence and treatment diagnosis. We found it to be fairly common among the elderly, with a gender difference favouring males and dominated by CAF.
The prevalence and incidence for all treatment diagnoses of warfarin treatment in a registered population have received little attention, and differs somewhat in similar studies. In a Swedish study in 1997, an age-adjusted prevalence of 0.88% (1.19% for men and 0.58% for women) was reported [7] . The figures in our study (0.67%, age-adjusted 0.75%) were in line with that study, indicating that there is no increase. However, in a Finnish PHC study the reported age-adjusted prevalence was 0.65% [8] . There does not appear to be a pronounced increase, but as GPs are encouraged to consider warfarin treatment more frequently due to its suboptimal use, some increase would be expected. Maximising adherence with the guidelines on anticoagulant treatment seems to be increasingly important to primary care providers. Numerous constraints probably influence this, such as organisational problems, reimbursement issues, as well as issues related to the GPs and the patients.
The gender difference in our study was also found in a similar study [7] , but in Finnish PHC no difference was found [8] . This could be explained by the higher ages of the females and a different distribution of treatment diagnoses, but it could also reveal a real gender bias regarding adherence to guidelines. Such gender differences are found in the management of other diseases such as chronic heart failure [12] .
Prevalence figures are often not based on a registered population, as in our study, but rather on the population in a geographical area, and this constitutes an advantage of our study. Further, most studies on anticoagulant treatment are not based on PHC, with a representative sample of patients from everyday clinical practice. There is no reason to believe that patients on warfarin treatment were missed, since all patients on treatment (as defined above) at the PHC centres are registered under prothrombin-time values in the laboratory module of the record systems. However, there are probably a few patients on warfarin treatment who have never been in contact with a GP, and the prevalence may have been underestimated.
The indications for warfarin treatment in PHC were in line with those in some similar studies [4, 5] , but the figures for CAF were somewhat higher in our study. The treatment diagnosis, in terms of the reason for treatment, can be discussed, as a large proportion of the patients have more than one, and selecting one of several diagnoses as the main treatment diagnosis can be questionable. The high figure for CAF in our study is due in part to the fact that it is frequently a concurrent treatment diagnosis.
Further research is needed on the management of all patients with diseases with indications for anticoagulant treatment regarding pharmacological treatment and other clinical information. For example, it would also be of interest to study non-warfarin treated patients with CAF. However, this would require reliable ways of identifying these patient groups in the electronic patient record systems.
Given the frequent monitoring and dosage adjustments, there is a significant workload in warfarin treatment in PHC in Sweden. An increasing number of patients in the Stockholm area have already been referred to PHC, as has been suggested [6] . A future increase can nevertheless be expected, and this may require an organised approach to anticoagulant management including computer dosing systems and improved systems for follow-up.
